HIV-1 aspartic protease might be interesting chemical leads to develop effective therapeutic agents for the treatment of AIDS1 2). In the course of a screening program to discover new inhibitors of HIV-1 protease from microbial fermentation broths3), we have isolated the novel molecules GE20372 factors A (1) and B (2) shown in Fig. 1 . These microbial products are tetrapeptide derivatives structurally related to the previously described microbial alkaline protease inhibitors (MAPI)-a (3) and ft (4)4~6).
Here we describe the isolation, structure elucidation and inhibitory activity of GE20372 A and B. The producing microorganism was isolated from a soil sample collected in Binago (CO), Italy. Its aerial mycelium showed branched hyphae with spirals of non motile spores. LL-diaminopimelic acid7), and no diagnostic sugars8) were found in its whole-cell hydrolysates. The strain was thus classified as Streptomyces sp. (ATCC 55925).
The strain was grown in 500-ml Erlenmeyer flasks containing 100 ml of a seed medium consisting of glucose 2%, yeast extract 0.2%, soybean meal 0.8%, NaCl 0.1% and 0.5 vvmaeration.
The production was monitored with the HIV-1 protease inhibition assay3) and with the method of 2,4-dinitrophenylhydrazine derivatization and HPLC analysis previously described5). The complex of (1) and (2) was recovered from the broth and was purified according to Scheme 1. Factor B (2) was then purified by preparative HPLCon a 250x 10mm Supelcosil SP LC-8 column (Supelco, Inc). The column was eluted at 5 ml/minute flow rate with a 30minute linear gradient from 20% to 45% of phase B. Phase A and B were 40mMammoniumformate buffer pH 5.0-acetonitrile 98 : 2 (v/v) and 40mMammonium formate buffer pH5.0 -acetonitrile -tetrahydrofuran 4: 3 : 3 (v/v), respectively. UVdetection was at 230nm. Pure (2) was obtained after concentration of the eluates and lyophilization. Under these conditions, (1) was eluted as a broad peak and its purification was difficult. It was thus derivatized to the NaHSO3adduct by evaporating Scheme 1. Isolation of the GE20372 A and B complex. VOL.48 NO.4 THE JOURNAL OF ANTIBIOTICS to dryness a mixture of 500mgof the complex in 20ml of methanol and 10 ml of water saturated with NaHSO3.
The adduct gave a good chromatographic separation in the above HPLCsystem eluted with a 30 minute linear gradient from 20% to 30% of phase B. (2) was regenerated from the adduct during the work up after chromatographic separation and eventually recovered by lyophilization.
(1) and (2) are isomers with a molecular weight of 61 1 Da, as determined by FAB-MS. Their XHand 13C NMR assignments are reported in Tables 1 and 2 , respectively. The XHNMRassignments were based on 2D-ROESY and TOCSYexperiments and the 13C NMRsignals were attributed from the inverse correlated spectra through one-bond and multiple-bond connectivities10 To determine the chiralities of the asymmetric centers in (1) and (2), the complex was reduced with NaBH4 and the reduced factors were separated by preparative HPLC on a 250 x 10mm Supelcosil SP LC-8 column (Supelco, Inc). The column was eluted at 5 ml/minute flow rate with a 42 minutes linear gradient from 22% to 82% of phase B.
Phase A and B were 40mM ammonium acetateacetonitrile-tetrahydrofuran 98 : 1 : 1 (v/v) and 3 : 5:2 NMRspectra were recorded on a Bruker AM-500 at 30°C, about l mg dissolved in DMSO-J6+vapours of TFA. Chemical shifts are given in S (ppm) using as reference standard DMSOresidual peak set at 2.5 ppm for 1H and set at 39.7ppm for 13C. found as the distinctive components of (1) and (2), respectively. These results are consistent with the structural assignments reported in Fig. 1 .
Compounds (1) and (2) are similar to the MAPI isomers (3) and (4), but contain L-tyrosine in place of L-phenylalanine.
( 1) and (2) are normally coproduced with MAPI by Streptomyces sp. ATCC55925. The production of the GE20372complex was significantly increased by supplementing the fermentation medium with an appropriate amountof tyrosine. The inhibition ofHIV-1 protease by the two GE20372 isomers (1) and (2) is shown in Table 3 , together with *H NMR spectra were recorded on a Bruker AM-500 at 30°C, about 1 mg dissolved in DMSO-d6+vapours of TFA. Chemical shifts are given in d (ppm) using as reference standard DMSOresidual peak set at 2.5 ppm for 1H and set at 39.7ppm for 13C. the activity of the MAPI isomers (a and /J). All inhibitory activities were determined as previously described.3) These data indicate that (1) and (2) are somewhat less potent inhibitors of the viral enzyme when compared with the corresponding isomers of MAPI, (3) and (4) . Evidently the incorporation of hydroxylic function into the aromatic ring of the phenylalanine moiety of MAPI has a slight negative effect on its inhibitory activity on HIV-1 protease.
